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AIRB AG COVER AND TEAR SEAM 

FIELD OF INVENTION 

5 [0001] This invention relates to the field of airbag covers such as are used in the 

interior of vehicles, and more specifically to an airbag cover having a novel tear seam. 

BACKGROUND 

1 0 [0002] Airbags are typically mounted in housings within a steering wheel, or 

instrument panel, or other structure in the interior of a vehicle. The airbag is typically 
concealed behind a set of deployment doors and an airbag cover material. The interior 
mounting arrangement requires that the airbag cover be designed to satisfy both aesthetic 
and functional requirements. The airbag cover and tear seam should protect against 

15 fatigue, tampering and accidental damage and must satisfy the long term effects of 

weathering due to exposure to heat and sun. In addition, an aesthetic appearance may be 
a factor for the interior design of the vehicle. The airbag cover material is typically 
formed from plastic materials including thermoplastic materials. 

[0003] Importantly, the airbag cover must be adapted to allow the airbag to 

20 deploy through the cover material. To this end, airbag covers typically include a tear 

seam that is of a reduced strength relative to the surrounding portions of the airbag cover. 
It is the tear seam that ruptures upon deployment of the airbag as the tear seam defines an 
area having a tensile strength that is lower than the surrounding portions of the airbag 
cover, and provides a weakened place in the airbag cover that allows a deploying airbag 

25 to break through. The tear seem may be formed during a molding process in producing 
the airbag cover, or by laser scoring as is known in the art. The tear seam may be visible 
as an indented line on the outside surface of the airbag cover, or may be hidden from 
view on the reverse side of the airbag cover so that it is not visible to the occupant of the 
vehicle. 

30 [0004] Although the tensile strength of the tear seam is weaker than the 

remaining area of the airbag cover, the tearing of the tear seam is not easy to control 
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under deployment conditions. Neither the rate of tearing of the tear seam nor the location 
of the initial tear are easily controllable. As a result, efforts to develop airbag covers 
continue, and a variety of attempts have been made to develop a tear seam configuration 
that will support uniform deployment of the airbag. 

5 

SUMMARY OF THE INVENTION 

[0005] This invention relates to the field of airbag covers such as are used in the 
interior of vehicles, and more specifically to an airbag cover having a novel tear seam. 

10 The present invention provides for a tear seam configuration that, among other things, 
better controls the tearing of the tear seam under initial deployment forces of an airbag. 
The present invention promotes uniform tearing of the tear seam, promotes earlier tearing 
of the tear seam, and promotes uniform deployment of the airbag. 

[0006] The tear seam of the present invention is adapted to be located over a 

15 pair of deployment doors which are located behind the airbag cover. When the force of 
the airbag pushes open the deployment doors, the deployment forces act on the airbag 
cover imparting a deployment induced stress pattern in the airbag cover, causing the 
cover to tear along the tear seam. 

[0007] According to one embodiment, the tear seam includes a transverse 

20 segment having a width adapted to extend beyond the perimeter of the underlying airbag 
door. The tear seem also includes a first end segment and a second end segment 
opposing one another. The first end segment and second end segment are joined to one 
another by the transverse segment. The transverse segment extends between and 
intersects each of the first end segment and the second end segment at locations distal 

25 from the perimeter of the underlying airbag door. The extended width of the transverse 
segment, allows for improved placement of the first end segment and second end segment 
relative to the stress pattern induced in the airbag cover during deployment. 

[0008] The first end segment and second end segment may each include at least 
one convex segment proximal the intersection of the end segment with the transverse 

30 segment. Each convex segment is further adapted to be substantially perpendicular to a 
deployment induced stress pattern in the airbag cover. 
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[0009] The present invention promotes uniform tearing of the tear seam, 
promotes earlier tearing of the tear seam, and promotes uniform deployment of the 
airbag. Other aspects of the present invention will become apparent to those skilled in 
the art in light of the following detailed specification. 

BRIEF DESCRIPTION OF DRAWINGS OF THE INVENTION 

[0010] Exemplary embodiments of the present invention are described with 
reference to the appended drawings: 

Fig. 1 is a front partial view of an embodiment of an airbag cover having a tear 
seam according to the present invention; 

Fig. 2 is a front partial view of an embodiment of an airbag cover having a tear 
seam according to the present invention; 

Fig. 3 is a front partial view of an embodiment of an airbag cover having a tear 
seam according to the present invention; and 

Fig. 4 is a front partial view of an embodiment of an airbag cover having a tear 
seam according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] This invention relates to the field of airbag covers such as are used in the 
interior of vehicles. More specifically, this invention relates to an airbag cover having a 
novel tear seam. The tear seam configuration of the present invention provides, among 
other things, better control of the tearing of the tear seam under initial deployment forces 
of an airbag. The present invention promotes uniform tearing of the tear seam, promotes 
earlier tearing of the tear seam, and promotes uniform deployment of the airbag. 

[0012] Fig. 1 illustrates an embodiment of a front view of an airbag cover 20 
having a tear seam 30 according to the present invention. The tear seam 30 has an 
extended transverse segment 32, a first end segment 34, and a second end segment 36. 
Each end segment 34, 36 includes at least one convex segment 42 proximal the 
intersection 38 of the respective end segment 34, 36 with the transverse segment 32. As 
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shown in this figure, the tear seam 30 is adapted to be located over a pair of deployment 
doors 10 which are located behind the airbag cover 20. When the force of the airbag 
pushes open the deployment doors 10, the deployment forces act on the airbag cover 20 
imparting a deployment induced stress pattern in the airbag cover 20, causing the cover 
20 to tear along the tear seam 30. In this figure, only a portion of the airbag cover 20 is 
shown. The airbag cover 20 may take a variety of shapes suitable for a given application. 

[0013] The tear seam 30 of this embodiment includes a transverse segment 32 
having a width adapted to extend beyond the perimeter 15 of the underlying airbag door 
10. The tear seam 30 also includes a first end segment 34 and a second end segment 36 
wherein each end segment 34, 36 opposes the other. The first end segment 34 and second 
end segment 36 are joined to one another by the transverse segment 32. As shown in this 
figure, the transverse segment 32 extends between and intersects each of the first end 
segment 34 and the second end segment 36 at locations distal 38 from the perimeter 15 of 
the underlying airbag door 10. The extended width of the transverse segment 32, allows 
for improved placement of the first end segment 34 and second end segment 36 relative 
to the stress pattern induced in the airbag cover 20 during initial deployment. 

[0014] The first end segment 34 and second end segment 36 may each include 
at least one convex segment 42 proximal the intersection 38 of the respective end 
segment with the transverse segment 32. Each convex segment 42 is further adapted to 
be substantially perpendicular to a deployment induced stress pattern in the airbag cover 
20. In the present embodiment, the at least one convex segment 42 is substantially 
symmetric about the intersection 38 with the transverse segment 32. 

[0015] According to one embodiment, the at least one convex segment 42 takes 
the form of a single convex segment 44 having an outermost point 48, distal from the 
perimeter 15 of the underlying deployment doors, that corresponds to the point of 
intersection 38 with the transverse segment 32. This assists in orienting the tear seam 30 
to be substantially perpendicular to a deployment induced stress pattern in the airbag 
cover 20, improving the uniformity and earlier tearing of the tear seam 30. According to 
one embodiment, the single convex segment 44 may take the form of an arc defined by a 
substantially uniform arc radius 52. Alternatively the single convex segment 44 may 
define a substantially parabolic shape. While these shapes are provided by way of 
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example to illustrate shapes substantially perpendicular to a set of understood deployment 
induced stress patterns in the airbag cover 20, they are not intended to limit the scope of 
the invention. The extended width of the transverse segment 32, and the convex segments 
60, 64 of each end segment 34, 36 proximal the intersection 38 of each end segment 34, 
36 with the transverse segment 32, combine to further improve placement of each end 
segment 34, 36 relative to the deployment induced stress pattern in the airbag cover 20, 
and to better induce tears that initiate in the transverse segment 32 to follow the end 
segments 32, 34 of the tear seam 30. 

[0016] Fig. 2 illustrates an embodiment of a front view of an airbag cover 20 
having a tear seam 30 according to the present invention. The tear seam 30 has an 
extended transverse segment 32, a first end segment 34, and a second end segment 36. 
Each end segment 34, 36 includes two convex segments 60, 64 proximal the intersection 
38 of the respective end segment 34, 36 with the transverse segment 32. As shown in this 
figure, the tear seam 30 is adapted to be located over a pair of deployment doors 10 
which are located behind the airbag cover 20. When the force of the airbag pushes open 
the deployment doors 10, the deployment forces act on the airbag cover 20 imparting a 
deployment induced stress pattern in the airbag cover 20, causing the cover 20 to tear 
along the tear seam 30. In this figure, only a portion of the airbag cover 20 is shown. 
The airbag cover 20 may take a variety of shapes suitable for a given application. 

[0017] The tear seam 30 of this embodiment includes a transverse segment 32 
having a width adapted to extend beyond the perimeter 15 of the underlying airbag doors 
10. The tear seam 30 also includes a first end segment 34 and a second end segment 36 
wherein each end segment 34, 36 opposes the other. The first end segment 34 and second 
end segment 36 are joined to one another by the transverse segment 32. As shown in this 
figure, the transverse segment 32 extends between, and intersects each of the first end 
segment 34 and the second end segment 36 at locations distal 38 from the perimeter 15 of 
the underlying airbag door 10. The extended width of the transverse segment 32, allows 
for improved placement of the first end segment 34 and second end segment 36 relative 
to the deployment induced stress pattern in the airbag cover 20. 

[0018] The first end segment 34 and second end segment 36 may each include 
two convex segments 60, 64 proximal the intersection 38 of the first end segment 34 with 
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the transverse segment 32. Each convex segment 60, 64 is further adapted to be 
substantially perpendicular to a deployment induced stress pattern in the airbag cover 20. 
In the present embodiment, the two convex segments 60, 64 are substantially symmetric 
about the intersection 38 with the transverse segment 32. 
5 [0019] According to the present embodiment, the two convex segments 60, 64 

take the form of an upper convex segment 60 and a lower convex segment 64, each 
meeting the other to form a valley 68 at the intersection 38 of the respective end segment 
34, 36 with the transverse segment 32. The extended width of the transverse segment 32, 
the convex segments 60, 64 of each end segment 32, 34, and the valley 68 at the 

10 intersection 38 of each end segment 34, 36 with the transverse segment 32, combine to 
further improve placement of each end segment 34, 36 relative to the deployment induced 
stress pattern in the airbag cover 20, and to better induce tears that initiate in the 
transverse segment 32 to follow the end segments 32, 34 of the tear seam 30. 

[0020] Referring to Fig. 1 and Fig. 2, the transverse segment 32 may be of the 

15 type formed from a continuous uniform laser score 72. In addition, the first end segment 
34 and second end segment 36 may be of the type formed from a continuous uniform 
laser score 72. 

[0021] Referring to Fig. 3 and Fig. 4, the transverse segment 32 may be of the 
type formed from a series of multiple laser score segments 76 approximating the 

20 continuous configuration shown in Fig. 1 and Fig. 2. In addition, the first end segment 34 
and second end segment 36 may similarly be of the type formed from a series of multiple 
laser score segments 76 approximating the continuous configuration. In these figures, 
only a portion of the airbag cover 20 is shown. The airbag cover 20 may take a variety of 
shapes suitable for a given application. 

25 [0022] The invention provided herein is suitable for use throughout a vehicle, 

including without limitation as a tear pattern in an airbag cover utilized with front driver 
and passenger airbag assemblies, rear passenger airbag assemblies, or side or curtain 
airbag assemblies. The features described herein, combine to further improve placement 
of the airbag cover tear seam relative to the deployment induced stress pattern in the 

30 airbag cover, and to better induce tears that initiate in the transverse segment to follow 
the end segments of the tear seam. 
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[0023] While the invention has been described in connection with specific 
embodiments and applications, no intention to restrict the invention to the examples 
shown is contemplated. It will be apparent to those skilled in the art that the above 
methods may incorporate changes and modifications without departing from the general 
scope of this invention. It is intended to include all such modifications and alterations in 
so far as they come within the scope of the appended claims or equivalents thereof. 



